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COAL-CHEMICAL MATERIALS PRODUCED AT 
COKE PLANTS IN THE UNITED STATES 
1948-57" 


BY 


JOSEPH A. DECARLO’ AND MAXINE M. OTERO’ 


Summary 


948-57 increased 34 percent or at an average annual rate of approximately 

5 percent. According to the Chemical Industry Facts Book, third edition, 
1957, published by Manufacturing Chemists’ Association, Inc., the production of 
industrial chemicals since 1939 “has grown at an average rate of about 10 percent” 
a year (p. 7). The rapid growth of the chemical industry increased requirements 
of chemical raw materials at a faster pace than could be supplied by coal carboniza- 
tion, and new sources of supply became necessary. The petroleum industry in the 
past decade increased tremendously the flow of chemical raw materials to the 
chemical industry through the processing of crude petroleum and natural gas. 
Whereas coal carbonization supplied most of the raw materials for manufacturing 
synthetic organic chemicals before World War II, coke ovens supplied only about 
40 percent of the total used in 1957. Although the proportion of chemical raw 
materials supplied to the chemical industry by coke-oven operators declined, this 
source of supply is large and important to our economy. 

In 1957, the value of coal-chemical materials sold, including surplus gas used 
by producing companies, totaled $358 million, compared with $267 million in 1948. 
Major factors that contributed to this gain were (1) increased production of all coal 
chemicals and (2) higher prices for tar and light-oil products. Gains in output of 
coal chemicals resulted principally from expansion in carbonizing capacity of coke 
plants owned and operated by the iron and steel industry, as yields of the basic coal- 
chemical materials (tar, ammonia, light oil, and gas) varied only slightly during the 
10 years under review. 

Coke-producing companies increased their revenues from converting coal to 
coke; by selling the coal-chemical materials that may have many and varied uses. 
Tables 1 to 3 show the economic importance of coal-chemical materials to coke- 
producing companies. Figures 1 to 4 illustrate trends in values, prices, and yields 
of coal-chemical materials during 1948-57. Surplus gas continued to rank second 
to coke in terms of value, but its margin in recent years has been steadily narrowed 
by gains made by tar and light-oil products groups. Light oil and its derivatives 
made the greatest gain percentagewise, with an advance of 73 percent in the 10 years. 
In terms of dollar value, however, tar and its derivatives made the greatest gain, 
with an increase of $0.364 per ton of coal carbonized 


Ties TOTAL VALUE of sales of coal-chemical materials in the 10-year period 
1 
3. 


1 Work on manuscript completed December 1958. 
Mines. Coke Section, Branch of Bituminous-Coal Economica and Statistics, Division of Bituminous Coal, Bureau 


Supervisory statistical aainteny, Coke Section, Branch of Bituminous-Coal Economics and Statistics, Division 
of Bituminous Coal], Bureau of Mines. 


l 


Google 


Although the values credited to light oil and tar products increased, revenue 
from ammonia products dropped substantially. The value credited to ammonia 
and its compounds fluctuated from $0.330 per ton of coal in 1950 to $0.422 in 1954, 
but after that year declined steadily because of reductions in ammonium sulfate 
prices; the reduced value was only $0.288 in 1957. Because the price of ammonium 
sulfate was very low in 1957, four coke plants discontinued its production. The high 
cost of sulfuric acid and the low market price made it impractical for these plants 
to continue recovering this material from their coke-oven gas (table 4). 

The Bureau of Mines does not collect data on the total manufacturing costs of 
coke and coal chemicals; however, the value of coal—the raw material—is a sub- 
stantial part of such costs, and relating product values to coal values does provide 
some measure as to changes in ratios of recovery values to costs. The percentages 
of coal costs recovered by various coal-chemical materials are shown in table 3. 
These data show the relative importance of each product group and reveal that the 
value credited to surplus gas, used and sold, amounted to approximately 16 percent 
of the coal costs. As gas represents such a large part of coal costs, coke-plant 
operators must have an assured outlet for this product under favorable economic 
conditions. The steel companies (furnace plants) have such an outlet, because most 
coke plants are integrated with iron- and steel-melting and annealing furnaces that 
can use the gas advantageously. Merchant plants, however, do not have this 
advantage, and loss of revenue from gas makes continued operations difficult. For 
this reason 13 merchant plants have closed since the end of World War II. Three 
of these were purchased by steel companies and were operated to produce metal- 
lurgical coke. Approximately 13 percent of coal costs is recovered through the sales 
of tar, and its derivatives and light-oil products return about 8 percent. The 
decline of ammonia and its compounds as a revenue producer to coke-plant opera- 
tors is clearly shown in this table. In 1957 less than 3 percent of the coal costs 
was recovered from the sale of ammonia products. 

In spite of increased emphasis on production and sales of coal-chemical mate- 
rials in the past 10 years, the value of coal-chemical materials used or sold declined 
from 25 percent of all products in 1948, to 23 percent in 1957 (fig. 4). Coke and 
breeze, which account for roughly 75 percent by weight of the coal, were credited 
with about 77 percent of the value of all products in 1957. Average yield of coal- 
chemical materials per ton of coal carbonized is shown in table 5. 


INTRODUCTION 


This publication presents an economic review 
and statistical summary of coal-chemical materials 
recovered from coke-oven operations in the United 
States for 1948-57. Similar information for 1919- 
47 was published in Bureau of Mines Information 
Circular 7504, issued in 1949. The coal-chemical 
materials in this report include only those obtained 
by the high-temperature carbonization of coal in 
slot-type coke ovens and do not include any 
products recovered from low-temperature carboni- 
zation processes, or coal-gas retorts. Only products 
made by the coke-oven operators at the coke 
plants are included. Excluded are the secondary 
or finished products obtained from raw materials 
originating at coke plants but made by chemical 
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manufacturers independently of the coke-oven 
operations, such as synthetic phenol, phthalic 
anhydride, styrene, etc. No attempt is made to 
review the many scientific and technical improve- 
ments made in coal carbonization during the 
period under study. 


ACKNOWLEDGMENTS 


The information used in this publication was 
obtained from annual reports voluntarily furnished 
by all coke-producing companies in the United 
States. The Bureau of Mines deeply appreciates 
their cooperation. 


3 


TaBLe 1.—Relationship of value of coal-chemical Taste 2.—Value of coal, coke, breeze, and coal- 
matertals used or sold to value of all products used chemical materials per ton of coal carbonized— 


or sold by coke-plant operators Continued 
Value of Coke, 
* Value of all Percent of T . 
coal-chemical breeze, and 
Year bectal products ooal-chemical coal-chemical : 
Ar or wold used or sold ! materials : produced Spal-cheatioe! 


1O48 oss ese ccs ere 019, 139 25.2 $3.003 
19049_ 22 le 168, 105 24.0 8.000 
1950 - ckcceceus oo. 326,325 24.2 8.090 
pL: Foy Cen pee ee ee ere 348, 784, 126 25.23 8.411 
1052 eco esemee 313,892. 110 25.0 3.453 
1958 2 coe tees 375, 645, 869 25.4 3.580 
1954.22.22 2.222 --- 323,731,115 25.2 3.825 
1055. 2 cee cus 888, 437, 984 24.1 8.704 
1G5G. soweeeceecc 883 , 354, 27 22.8 3.749 
1067 92222 occ 404, 674,433 1 786, 403, 688 22.7 8.856 
1 These data are revised from those carried in Bureau of Mines 
Minerals Yearbook through 1957. 
TABLE 3.—Value of coal recovered by coal-chemical 
TaBLE 2.—Value of coal, coke, breeze, and coal- materials, in percent 
chemical materials per ton of coal carbonized 
Tar and its 
ice Light ol | Surpl boa! and its pamone es t i bial Meal is Other Value of 
monia Oo urplus erivatives and i and i aed OF 80 a c 

Year | Coal and its and ite | gas used | used or sold Year| “com- | deriva- eT aala (including sabria vom 

compounds | derivatives] or ve sold (including pounds tives nepatte: net ton 

naphthalene) ene) 

1948__| $8.13 $0.382 $0.434 | $1.291 $0.875 1948. 4.7 5.8 10.8} 0.2] 36.9 | $8.13 
1949_. 8.52 .390 ‘ 1.410 738 1949. 4.6 5.2 8.6 -3 | 36.2 8.52 
1950_. 8.67 . 330 . 567 1.393 772 1950. 3.8 6.6 8.9 .3 | 35.7 8.67 
1951_. 8.94 352 . 163 1.353 -907 1951. 4.0 8.6 10.1 4 | 38.2 8.94 
1952_. 9.23 391 755 1.353 . 927 1952. 4.2 8.2 10.0 3 | 37.4 9.23 
1953. 9.24 375 . 835 1.408 935 1953. 4.1 9.1 10.1 3 | 88.8 9.24 
1954... 9.00 422 . 825 1.519 1.050 1954. 4.7 9.2 11.6 1 | 42.5 9.00 
1955_ 8.84 352 754 1.489 1.099 1955. 4.0 8.6 12.4 -1 | 41.9 8.84 
1956... 9.35 318 73 1.481 1.172 1956. 3.4 8.3 12.5 -1 | 40.1 9.35 
1957-_. 9.91 . 288 .749 1.570 1.239 1957. 2.9 7.6 12.5 -1 | 88.9 9.91 


Ammonia 


Solvent naphtha, Naphthalene, 


Year or crude and 
crude | | uifete | ...Jéquor sold | “ll grades! refined 
(NH: Sontent) 
Gallons | Pounds Pounds M cubtc feet 
1948 oe cn Mes Sess 10.4 2.1 3.5 20.7 19.8 .0 25.0 17.6 4.4 
19403 cto ices owen ee 8.5 2.3 3.9 22.2 19.8 21.1 25.3 18.3 4.4 
19502 ees sc cen ce 8.6 1.8 8.6 21.9 25.5 24.1 26.2 19.6 4.3 
19612 ee 9.9 1.9 4.0 21.3 33.7 80.5 81.8 23.0 5.3 
1962.22. c. eeee dec 10.0 2.1 4.0 21.3 33.9 80.3 31.9 23.5 6.1 
96S eho eu) oe eee ey 10.3 2.2 4.2 22.0 88.6 31.2 82.0 25.1 4.8 
1064 eo oe ces 10.8 2.1 5.4 23.0 88.6 31.6 82.8 26.3 4.5 
1065 once es accor cece 11. 1.9 4.2 22.7 84.8 29.9 $2.1 25.7 6.5 
1956 22 ee ect eee 12.0 1.6 8.7 22.8 34.8 28.6 81.7 25.2 6.1 
1967 soccer ececcccceses 13.0 1.3 8.3 24.0 84.4 27.6 30.9 26.0 (*) 
1 Excludes M 


2 Data sathheld t to avail disclosing individual oompany figures. 


TABLE 5.—Average yteld of coke, breeze, and coal-chemical materials per ton of coal carbonized 


anaes sulfate or equivalent 
Crude light oil 
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INDEX NUMBERS, 1947-49 AVERAGE=100 INDEX NUMBERS, 1947-49 AVERAGE: 100 
200 


COKE AND BREEZE 


pf i ff 150 


| | 125 
Cee 


175 


75 7 
1948 1950 1952 1954 1956 1958 1948 !950 1952 1954 1956 1958 
Ficure 1.—Value of Coal, Coke, Breese, and Coal-Chemical Materials per Ton of Coal Carbonized, 1948-57. 
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Fiaure 2.—Receipts per Unit for Principal Refined Light Oils and Other Products at Oven-Coke Plants, 1948-57. 


CENTS PER UNIT 
40 
~ ee, 
Toluene 
= 


Vy Benzene, specification grades 


36 


32 


I948 I9 49 1950 195! I952 1953 1954 1955 1956 1957 


1 Excluded to avoid disclosing confidential company data. 
* Figures for tar and light-oil derivatives represent cents per gallon; for sulfate and naphthalene, cents per pound: and for surplus gas, cents 
per thousand oubie f feet. 
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THOUSAND OF CUBIC FEET 
NUMBER OF GALLONS 


Figure 3.—Yield of Principal Coal-Chemical Materials per Net Ton of Coal Carbonized, 1948-57. 


© Gum 6am © . 
Light ou} (gol. ) Y 


0) 
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1 Figures for ammonium sulfate equivalent and light oil represent average for planta recovering these products, 
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Fiaure 4.—Percentage of Total Value of Coke-Oven Products From ee ee pplied by Coke and Breeze, 
Sarntus Ges:-ahd Che seal Matetials 1 1948-57. : 
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COKE-OVEN GAS 


After removal of the basic chemical raw mate- 
rials (ammonia, tar, and crude light oil), coke-oven 
gas remains a potential source of other chemical 
materials, such as hydrogen and ethylene. Until 
the past several years, only a minute percentage 
of coke-oven gas had been processed for the 
recovery of hydrogen. This was initiated at a 
coke plant operated by a large chemical company 
where hydrogen is used for hydrogenation of 
chemicals. In 1956, the first synthetic ammonia 
plant designed to use coke-oven gas as its source 
of hydrogen was built and placed in operation at 
Ketona, Ala. A second and larger plant using 
this same principle went on stream in 1957 at 
Geneva, Utah. Although the percentage of coke- 
oven gas processed for the recovery of hydrogen 
in 1957 was small, operating performances of these 
two pioneer plants in the United States can change 
the use pattern of coke-oven gas, if they prove 
that anhydrous ammonia can be produced com- 
petitively from coke-oven gas. Detailed statis- 
tics on production, yield, disposal, by uses, of 
coke-oven gas are shown in tables 6 to 14. 

The most significant developments concerning 
coke-oven gas that occurred in the past decade 
were: (1) Increased use of blast-furnace gas for 
underfiring coke ovens and (2) the tremendous 
decrease in the use of coke-oven gas for residential 
heating. In 1948 blast-furnace gas represented 
only 10 percent of all gas used for underfiring. 
In 1957 blast-furnace gas had risen to more than 
16 percent. Most new batteries constructed for 
steel companies in the past decade are designed 
to use various gases, including natural, coke-oven, 
and blast-furnace gas; where economics justifies 
it blast-furnace gas is used. By underfiring coke 
ovens with blast-furnace gas (90 B.t.u. per cubic 


foot), companies can use their coke-oven gas (550 
B.t.u. per cubic foot) advantageously in inte- 
grated steel melting furnaces. In 1957 furnace 
plants used 94 percent of their surplus gas under 
boilers and in steel and allied plants and sold only 
6 percent for residential heating and industrial 
purposes. 

The most significant trend, however, was the 
decrease in use of coke-oven gas for commercial 
and residential heating and cooking. The vol- 
ume of coke-oven gas distributed through city 
mains decreased 70 percent in 10 years. Whereas 
city gas distribution decreased, the quantity used 
under boilers more than doubled. The gas used 
in steel or allied plants increased 43 percent. 
According to data published by the American 
Gas Association, the quantity of coke-oven gas 
produced and purchased by gas utilities dropped 
from 978.6 million therms in 1948 to 348.8 mil- 
lion therms in 1956 (table 12). This tremendous 
decline of 64 percent reduced the percentage of 
coke-oven gas in the total manufactured gas pro- 
duced and purchased by gas utilities to 24.3 per- 
cent from 34.4 percent in 1948. Although the 
American Gas Association did not publish com- 
parable figures for 1957, it was apparent from the 
total manufactured figure published that the 
quantity of coke-oven gas produced and pur- 
chased by gas utilities declined from 1956. 

Despite the decrease in volume of coke-oven gas 
sold for residential heating, which always com- 
mands higher prices than does the gas used and 
sold by the producers for other purposes, the value 
of surplus gas used and sold amounted to 46 per- 
cent of the value of all coal-chemical materials 
sold (table 13). 


TABLE 6.—Production and disposal of coke-oven gas, in million cubic feet 


Used 
in heating ovens 


Wasted 


Disposal of surplus 


Year Produced 
Percent Used Used Distributed | Sold for Percent 
Quantity of under in steel or through industrial Quantity of | 
production | boilers | allied planta | city mains | purposes production 
1948__.... : 370, 656 37.38 | 33,153 369, 457 169, 348 5, 85 607, 811 61.1 16, 386 1.6 
1949_..... 882, 324,432 36.8 | 27,459 $29, 561 154, 994 84,135 | 546,149 61.9 11,729 1.3 
1950..-..- 979,56 360, 584 36.8 | 35,856 378,271 149, 430 89, 259 602. 816 61.5 16, 193 1.7 
1951......] 1,052,281 | 380,797 36.2 | 42,132 428,653 137,618 44,948 | 653,351 62.1 18, 133 1.7 
1952...... 922,631 | 330,306 35.8 | 45,480 367,510 120, 173 43,195 | 576,358 62.5 15, 967 1.7 
1953_.._.- 1,069,141 | 374,188 35.0 | 53,748 480, 99, 523 39,144 | 672,957 62.9 21,996 2.1 
1954...... 869,875 | 298.491 84.3 | 45,961 408, 636 76,732 27,014 | 558,343 64.2 13,041 1.5 
1955...... 083, 373, 692 84.5 | 57,217 623,01 70, 462 88,659 | 689,348 63.6 685 1.9 
1956...... 1,055,329 | 370,374 35.1 | 63,373 497,279 64,303 38, 641 ,o 62.9 21,359 2.0 
1967....../ 1,000,846 | 376,405 84.5 | 70,673 528, 492 50,948 37,247 3 63.0 | 27,081 2.5 
8 
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TABLE 7.—Abterage yield of coke-oven gas per ton of coal carbonized, by States, in thousand cubic feet 


U ? 
West Virginia_............--...-.---------.--- 10.92 
Connecticut, Kentucky, Missouri, and Wisconsin_| § 10.62 


ces | nents | eae | eR: fl AS ES | TES fT | ea EER ff aI 


3 Includes Colorado and Utah. 4 Included with Tennessee. 
9 Included with California. 5 Includes Rhode Island. 
8 Includes Kentucky and Texas ¢ Connecticut, Missouri, and Wisconsin. 


TABLE 8.—Production and disposal of coke-oven gas, by merchant and furnace plants, in million cubic feet 


Produced Used in heating ovens Surplus used or sold Wasted 
Year 
Merchant Furnace Merchant | Furnace Merchant 
plants planta plants P. 

1068 8 ou ous oe oe et eee ok 191,922 802,931 45,087 325, 569 144, 874 
104022 hs once eer buceceeee ten cacedadss 176, 606 705, 704 40,325 ' 135,430 
TODO oe be ts Seti ee ie 180, 364 799, 229 44, 315, 950 133,965 
LOB os ee se 8 ee es fl ee 187 , 997 864, 284 50,323 330,474 ; 
1962 oe ee Sa S oc Seow 165,779 756, 852 46,184 284, 122 117, 100 
10683 2c o, n acemstee acs oeteuees 153, 561 915, 580 48,450 325, 738 103,1 
1056 oe cece eee ere cn Le cee : 766,995 29,135 269, 356 72,829 
1969 2525 secon ece cuecwee ate e Bek oe 123,131 960, 494 40,258 333,334 79, 258 
1096 2 oe See eo ouude chicseeee cc ceue 129,218 026,111 46,781 823, 593 80, 843 19, 
10587 sos beac l eS a eee ecm e eee 118,716 972,130 44,029 332,376 73,324 25,718 


TABLE 9.—Disposal of surplus coke-oven gas, by merchant and furnace plants, in million cubte feet 
USED BY PRODUCERS UNDER BOILERS 


At merchant plants At furnace plants 
A Percent A 
Quantity | of total Value per M oubto feet 

O68 oe oo ie ee 6,695 1.1 $643,673 $0.096 26, 458 4.3 $3,442,426 $0. 130 
1940. ected swetcsekekeesee , 540 8 , 898 .- 100 22,919 4.2 8,449, 843 151 
10502 eon ed eee a ote 6,131 1.0 640, 920 - 105 29,7 4.9 3,799, 288 .128 
19Gb) oe Be scl ccctce] 9,331 1.4 929,113 - 100 32,801 5.0 4,426, 501 135 
1058 oo occa case evetecece 9,799 1.7 966 . 108 35,681 6.2 4,884,671 137 
W058 2a ooo cee ee eet 10, 687 1.6 1,365, 397 .128 43,061 6.4 6, 208, 272 .144 
19054 2 OL tc de sete lee 8,412 1.5 1,254, 520 . 149 37,549 6.7 6,481,054 173 
NO56 ore ic cetastereue 12,218 1.8 2,134,910 175 6.5 7,785,203 .173 
10662 2 2c oe oe te eee 13,600 2.1 2,190,190 -161 49,773 7.5 8,135,376 : 

1967 cede ecco eee ies 14,023 2.0 2,593,628 mai | : 8.3 10,318, 641 . 182 


USED BY PRODUCERS IN STEEL OR ALLIED PLANTS 


ee ere eee 7,109 1.2 $761,118 $0.107 | 362,348 59.6 | $56,967,428 $0. 157 
1040 oo soon ee ees eect eas 6,137 1.1 1,332,335 -217 | 323,424 59.2 53, 888, 004 - 167 
1950 ooo o2 oe Seas eee eee ss 6,794 1.2 1,488, 564 219 | 371,477 61.6 63, 603, 069 171 
$061 2 oo Seaceet erence oles ss 7,032 1.1 1,567,057 223 | 421,621 64.5 72,257 , 894 171 
$0622 ee ncn Setacecccscesex 6,701 1.2 1,435, 859 214 : 62.6 64, 503, 890 179 
1953 2.2 cca en outa se sees 7,658 1.1 1,566, 148 -205 | 472,884 70.3 92,349,449 195 
1054 on ee ececweecwe close caes 6,970 1.3 1,441,279 -207 | 401,666 71.9 82,489,735 - 205 
eee ae 6,945 1.0 1,482, 214 16, 74.9 | 109,969, -218 
1066 20 ones ceeewcceces cess 7,848 1.2 1,785, 117 227 | 489,431 73.7 | 106,221,487 217 
1967 .. 2 wwe anennecnccccccunnne 6, 258 -9 1,412, 168 ° 522,239 76.0 | 120,788, 231 
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TABLE 9.—Disposal of surplus coke-oven gas, by merchant and furnace plants, in million cubic feet— 
Continued 


SOLD FOR DISTRIBUTION THROUGH CITY MAINS 


At merchant plants At furnace plants 


Year 


Percent Average : 
of total Value per M cublo feet | Quantity | of total 


1048 oot iccsi se ceeeeeence 18.2 9.7 r 
1049 oc scesccewsnitecaesoec 19.0 45, 530, 189 . 1,405 0.4 , 557, - 225 
1990 sic cenaseccsseesecue aces 17.0 45, 136,943 . 46, 847 7.8 11, 367, 781 - 243 
TSB) oo ce oe ce seben shoes cates 15.1 , 356, 625 421 39,333 6.0 10, 493, 883 . 267 
1068 scot cee cams 14.5 34,452,421 412 36,634 6.3 842, . 200 
1968 Soest eneuccke ewesees 10.0 29,895,570 , $2,330 4.8 9,116,086 - 282 
1966 oe cen Fekete weuccicn 8.2 22,635, 476 493 30, 806 5.5 8,717,173 2283 
M066 ioc her el ees 6.0 21, 198, 502 611 29,012 4.2 6, 559, 162 . 226 
1966 oo coset ood ete Lees 6.0 20,215,765 - 506 24,389 3.7 6,068, 249 
5.0 17,790, 527 515 16,393 2.4 4,747,010 - 290 


ee ne 3.3 3.6 $2,111,980 $0. 136 
Khicwsecetanneececsna cane 3.9 2.4 1, 882, 256 145 
Swietiouomescheuueceweces 3.1 3.4 8,353, 080 161 
bceeewaes ones osee sees 3.1 3.8 4,023, 635 .161 
Meet cioweeesccw ee scas 3.0 4.5 4,221,465 - 162 
a sacccecvaaeeceoeniceccss 2.6 8.2 4,107,716 191 
vate sesunececwesenceas 2.1 2.8 8, 506,940 - 226 
Ciaciaecedace Sosa te eewos 3.7 2.9 8, 861,044 - 192 
Jeciec keesoveseewencseuts 3.9 2.9 3,675,677 . 192 
2.7 3.7 3,985,211 ; 


TABLE 10.—Disposal of surplus coke-oven gas, in TasLE 12.—Manufactured gas produced and pur- 
percent chased by gas utilities, by kinds of gas, tn million 
therms 1 


Disposal 


Surplus gas Year 
million : Under boilers 
oeven., | Distributed In steed | ec other.” | Said for 
plants coke-plant ustrial 


uipment use 
en, IR Senn ccs ee (7 Oe 2,848.0 24.4 
1949__..1] 1,5 2,681.3 33.2 
27.9 60.8 8.4 5.9 1950. ...] 1,6 2,659.0 32.4 
98.4 60.3 5.0 6.3 1951....] 1.4 2,434.6 31.8 
24.8 62.8 8.9 6.5 1952_...] 1,1 2,009.2 34.3 
21.1 65.6 6.4 6.9 1953_... 1,0 1,756.3 34.3 
20.8 63.8 7.9 7.6 1954... 1,504.3 29.1 
14.8 71.4 8.0 5.8 1956....] 1, 1,671.1 25.3 
13.7 78.2 8.2 4.9 1956. _.. 1, 1,483.5 24.3 
10.2 75.9 8.3 5.6 1957. ... 1,166.7 $24.0 

9.7 74.9 9.6 5.8 

7.4 76.9 10.3 5.4 


21 American Gas Aasociation, Gas say 1956 and 1957 editions. 


2 Includes reformed natural, reformed liquefied petroleum gases, and 
liquefied troleum and natural gases used for enriching. 
Included in coke-oven gas. 
4 Not available. 
5 Estimated. 


TABLE 13.—Relattonship of value of surplus gas 
TABLE 11.—Dzisposal pattern of coke-oven gas per used or sold by coke-plant operators to value of all 


ton of coal carbonized, in thousand cubic feet coal-chemical materials sold 
Year 

47.0 
10406 e 6.25 3.81 10.23 re 
1940... cccees Se eeseon 6.85 8.77 10.25 42 7 
1050.....—..- easaneaoce 6. 85 3, 80 10. 32 42. r3 
$0885. oo252-255-222 6.39 3.72 10.29 a 
1968. oo secccsiiccns 6.84 3.63 10.18 re 
1083........-c0 @ESeaeeae 3-43 a he age 44.8 
+ pce ena ? . 151, 481, 650 4.3 
1988 2 os cec 2552 6.57 8.56 10.83 oRe’ 
1056.........-...... 6.49 8.62 10.32 164,757,626 46.1 
1087 2o ceccedeceuwns 6.85 3.50 10.40 


3 Includes surplus gas used as well as that sold. 
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11 
TaBLE 14.—Gas used to heat coke ovens, by kinds, in million cubic feet ' 


Coke-oven gas Blast-furnace gas Other gases ? 
ae Quantit: of Quantity 5 f : 

y juan re) 

total total 

1046 nd ee esis 370, 656 81.3 6.7 10.0 7,455 1.6 
1040 ow scccceccewccsis 324, 83.0 7.0 7.7 7,007 1.8 
1900 jcc ete ec ccees ee 360, 584 83.7 5.9 8.6 5,849 1.4 
WO osc cee Sesc es eaces 380,79 83.5 4.7 9.2 10,344 2.3 
1062 sete ctceeceeccass 330, 82.5 4.0 10.5 11,986 3.0 
10S So ctcceswcccdcuecece 374, 188 83.3 3.2 11.9 7,059 1.6 
1954 ccc wcseeeewecee 208,4 79.7 3.0 15.1 7,054 2.1 
W956 scene eee et 373, 80.5 1.7 16.2 7,283 1.6 
1056. cs cceoseeccew eee 370, 374 81.7 1.2 15.6 6, 687 1.5 
1087 eecccwecececececccs 376, 81.3 of 16.3 6, 822 1.5 


1 Corrected to 550 B.t.u. per cubic foot. 
3 Butane, liquefied petroleum, natural, oil, propane, and spillage gases. 
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COKE-OVEN TAR 


High-temperature, slot-type coke ovens supply 
all but an insignificant quantity of the coal tar 
produced in the United States. Considerable 
quantities of crude coal tar were made in coal-gas 
retorts until the late 1940’s, but this source of 
supply is no longer available, as no coal-gas 
retorts were active in 1957. Several small, low- 
temperature carbonization plants operated in 1957, 
but production data are withheld to prevent 
eb individual company figures (table 
15). 

Production of coke-oven tar during the period 
under review increased at an average rate of 2 per- 
cent per year (table 16). This upward trend in 
tar output was due in part to improved yields 
since 1954, as well as to increased carbonizing 
capacity. Of the four basic coal-chemical ma- 
terials recovered at coke plants (tar, ammonia, 
crude light oil, and gas) tar yields showed greater 
improvement than the others. The 8.46 gallons 
per ton of coal carbonized in 1954 was the highest 
for the 10 years under review but was far less than 
the record of 9.84 established in 1932 (table 17). 
The yield of tar varies widely among the various 
coke plants, depending on the rank and grade of 
coal carbonized, the oven temperature, the com- 
pleteness of tar recovery, and other factors. 
Yield of tar among plants ranges from 4 to 11 gal- 
lons per ton of coal. Table 17 shows that the 
high-volatile coals usually produce higher tar 
yields than medium- and low-volatile coals, which 
accounts for the high tar yields in California, 
Colorado, Utah, and West Virginia. The yield 
of tar was lowest in Indiana, where nearly 50 per- 
cent of the coal carbonized was low-volatile. 

There were only minor variations in the utiliza- 
tion pattern of coke-oven tar in 1948-57. De- 
pending on economic conditions, crude tar may 
be utilized as fuel, or it may be processed to make 
various tar products. The use of crude tar as 
fuel declined slightly, whereas the proportion of 
crude tar processed by producing companies ad- 
vanced slightly. In 1948, 23 percent of the crude 
tar production was used as fuel, less than 1 percent 
for miscellaneous industrial purposes (road main- 
tenance, pipe coatings, tarring ingot molds), and 
the remainder (76 percent) was processed. Of 
this percentage, 26 percent was processed by 
producing companies, and 50 percent was sold to 
tar distillers (table 16). In 1957 the proportion 
used as fuel was only 20 percent of the total 
production, and more than 80 percent was proc- 

The proportion of tar processed by pro- 
ducers was only 30 percent of the total in 1957, 
compared with 37 percent in 1955. This decline 
was caused by the sale of tar-refining facilities at 
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two coke plants to commercial tar-refining com- 
panies in 1957. Most of the tar processed by 
producers is only partially refined or ‘‘topped.”’ 
In topping tar producers recover and market the 
distillate fractions (tar acids, bases, and naphtha- 
lene) and burn the residual tar or pitch. Approx- 
imately 60 percent of the tar processed annually 
by producers in the past decade was topped. 
Tables 18-19 show the quantities of tar processed 
by coke-plant operators and tar derivatives ob- 
tained. 

The principal tar derivatives made at coke 
plants are creosote oil, crude chemical oil (tar-acid 
oil), naphthalene, and pitch. The production of 
creosote has varied from year to year, but there 
was no upward trend in production. On the other 
hand, the production of crude chemical oil in- 
creased substantially and in 1957 was almost 
double the quantity produced in 1948. Crude 
tar contains, roughly, 5 to 12 percent naphthalene, 
and coke plants that process tar for recovery of 
naphthalene in past years have averaged about 
1 pound of crude naphthalene per gallon of tar 
processed. In addition to recovering naphthalene 
from tar, coke-plant operators also recovered it in 
refining crude light oil and, to a smaller extent, 
from final coolers. Before 1930 most crude naph- 
thalene produced at coke plants was obtained 
from refining crude light oil and was therefore 
included with light oil and its derivatives. Begin- 
ning in the late 1920’s, construction*¥of tar- 
processing facilities at coke plants increased the 
quantity of naphthalene recovered from tar, and 
by 1950 nearly 50 percent of production at coke 
plants was obtained from processing tar. 

The installation of several tar-processing plants, 
designed especially for naphthalene recovery, in 
the mid-1950’s increased the production from tar, 
and since 1954 it is estimated that more than 
three-fourths of all naphthalene recovered at coke 
plants was obtained from tar. Consequently, in 
this report naphthalene data were removed from 
those for light oil and its derivatives and are 
included with tar products. Beginning in 1957, 
however, publication of statistics on creosote oil, 
naphthalene, and phenol produced at coke plants 
was discontinued to avoid disclosing individual 
company figures because of the change in owner- 
ship of two tar-processing plants (see previous 
paragraph). | 

In processing crude tar, approximately 50 to 
80 percent of the tar is recovered as pitch, depend- 
ing on the distillation temperatures employed. 
Most of the pitch produced is a residual tar and 
is used as fuel. In recent years, however, several 
plants that process tar have made pitch to meet 


certain specifications and have marketed small 
quantities as roofing material and for other indus- 
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TABLE 15.—Production of crude coal tar from all 
sources, in gallons 


trial applications. This raised the quantity mar- 


keted from less than 4,000 tons to almost 94,000 Retort, Eeromnt 
tons in 1955. In 1957, approximately 65,000 tons Year | Conover | icwetemperature | Total coke 
was sold at an average value of $29.45 per ton. a! ee 

The average price of creosote oil increased igs pacin ee aA Pen ene at 
slightly during the 10 years, ranging from an _1949-----| 672,407,370 11,055,974 | 683,463,344 98.4 
average et ae per gallon in nee he ager D 1981----- 798,311,288 2,628,000 706.238, 188 £9.68 
1956; naphthalene prices increased from $0.043 —_—‘1952----- 889, ; , 804, : 
ner pound: in 1950 to $0.061 in 1956; crude 195472227 7is.a40.47a | 510881306 | 720,802,860 | 903 
chemical oil dropped slightly, while pitch fluc- 1956-7777) 832! 827/042 ‘ 32,827,042 | 100-0 
tuated between $22.92 per ton in 1950 and $29.86 _—=1987------ 873,474, 352 ( 873,474, 352 100.0 
in 1948. 


1 Not published. 


TABLE 16.—Coke-oven tar produced, used by producers, and sold, in thousand gallons 


Percent 


9 
a 
3 
5 


Pevec seasons oasis 18.6 194,235 26.3 2,842 | 367,730 49.8 
19499. cecesiscwccwreces 20.9 166, 669 24.8 2,348 | 338,905 50.4 
1990. ss cee cece co sics 13.2 203,320 27.5 2,842 | 403,928 54.6 
pS 1) ae eee ee ener 13.6 252, 202 81.7 2,068 | 424,109 53.3 
19622 eee ck ocse nw ecsds 15.5 219, 892 31.2 2,758 | 371,956 52.8 
19S cme cevecscesscase 15.4 254,448 30.7 2,373 | 431,513 52.1 
es eee nie pa Seared 20.5 218, 169 30.5 2,416 | 355, 87 49.7 
1966. 3 espe 852,923 16.1 811,675 36.5 1,544 | 398, 380 46.7 
1056. oc oscsec sce acoss 832, 827 16.6 ; 34.3 1,398 | 416,286 50.0 
LOST < ccensccenesoscccs 873,474 19.8 258, 365 29.6 3,281 | 441, 50.6 


Alabama....._..............- 1-2... -.--- 7.87 7.77 7.59 7.24 7.93 
Calilormis. .o65 veces icc cc deescteseccedcuvecds 9.96 9.99 9.89 9.30 9.18 
Colorado... 22.222 en eee 9.38 9.30 9.54 0.56 10.02 
TUNG oo os ee ee wie ee eee 6.69 6.74 6.62 6.91 7.20 
INGIANE ecto os ee Seek Seca ce Se ceieeet eee §.67 5.81 6.02 5.97 6.15 
Maryland s.2)2 coos co eee eck c cb cede cee 7.49 7.86 7.85 8.11 8.37 
Maasachusettsa....................--.--------- 7.40 7.75 7.58 7.95 8.49 

IGHIMON oo oc Sec wece we nousee voswes 7.10 6.79 6.68 6.62 7.18 
Minnesota... 2. ee cece ce ee ee eee ee eee eee 6.10 6.75 6.73 7.42 7.29 7. 
New Jersey. .._....-....--.--_-----.------- ee 7.78 8.08 8.10 7.95 8.49 Ps 
INGW YY OPE 2 a oe eee ee zee ee eeeese 7.97 7.88 7.83 7.94 8.24 7. 

MiGs otoae Sos cee oo eae ate ee ace eee 7.06 7.09 7.32 7.52 8.08 : 
Pennsylvania_......-.--..-- ee eee nee ee 9.02 8.99 8.84 9.23 9.96 9.66 

ennessee.. eee 7.12 7.17 7.32 7.13 8.17 7.84 
TN ORBA Soe Jock ee pS oteeuuwew densa cess 6.72 6.57 6.39 §.67 6.63 6.20 
tal ne os ee ee eee ae 10.42 10.76 10.69 9.55 10.35 0.17 
Weat Virginia_._.__....____.__...___- 2 ee 10. 22 9.23 9.16 9.03 10. 25 9.79 
Connecticut, Kentucky, Missouri, and Wisconsin. 67.37 | 57.44 | 57.27 87.17 7.76 7.32 

TL OtA econ alt toe ek 7.81 7. 7. 7.90 8. 8.13 

At merchant planta__.........-.-.......-.--- 7.84 qi 7. 7.60 7. 7.28 
At furnace plants.........-.....-.-..--.---.-. 7.81 7. 7 7.95 8. 8.25 

1 Includes Colorado and Utah. ¢Inoluded with Tennessee. 

8 Included with California. 6 Includes Rhode Island. ; ; 

§ Includes Kentucky and Texas. * Connecticut, Missouri, and Wisconsin. 
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TABLE 18.—Coke-oven tar refined by producers and creosote oil, crude chemical oil, and pitch-of-tar recovered 


_ Creosote oil, Crude chemical oil, 
in thousand gallons in thousand ons 
Tar refined, 
Year in thousan 
gallons ! 
1948___-. 104, 235 
1949_L 22. 166, 669 
1950_..-- 203, 320 
1951.2... 252,292 
1952_.... 219, 892 
1953.2... 254, 448 
1954__.-- 218, 169 
1955_-_2- 311,675 
1956_.2-- 85, 805 ,429 
1957_ 2... 258,365 (*) (7) (*) 26,217 | 27,238 


1 Includes tar topped. : 
3 Withheld to Soe isleaing individual company figures. 


TABLE 19.—Crude naphthalene produced and sold 
by coke-plant operators, in pounds 


Bold 


Quantity 


1948.| 103,431,811 | 100, 442,631 
1949_| 70,823,436 | 66,643, 820 
1950.) 99,720,587 | 102,657,724 
1951_| 125,579,578 | 130, 200, 785 
1952_} 106,903,506 | 96,457,812 
1958.] 112,937,214 | 91,542,111 
1954.| 100,059,031 | 97,301,871 
1955_| 184,223,038 | 173,788, 784 
1956_| 177,258,882 | 135,928, 863 
1957. () () 


1 Withheld to prevent disclosing individual company figures. 
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COKE-OVEN CRUDE LIGHT OIL AND DERIVATIVES 


Crude light oil is the chemical raw material 
from which benzene, toluene, xylene, solvent 
naphtha, and other products are made. In the 
early days of the industry the usual practice was 
to include as light oil all materials distilled up to 
200° C. In modern light-oil refining plants only 
material distilled up to 150° to 155° C. is classified 
as light oil, and a secondary fraction distilling 
between 150° and 200° C. is separated. This 
secondary fraction, known as intermediate light 
oil, contains about 50 percent of polymerizable 
materials, coumarone, indene, and dicyclopenta- 
diene. The remainder is mainly polyalkylbenzene 
and naphthalene. Intermediate light oil is gen- 
erally sold by coke-plant operators to tar distillers 
for the recovery of coumarone, indene, resins, 
solvents, shingle stains. Production and yield of 
crude light oil are shown in tables 20 and 21 and 
derivatives obtained in tables 22-24. 

Crude light oil is generally refined by producers, 
and only about 5 percent is sold to commercial 
tar distillers (table 20). In refining crude light 
oil, about 60 to 65 percent is recovered as ben- 
zene, 12 to 14 percent as toluene, 3 to 4 percent as 
xylene, and 2 to 3 percent as solvent naphtha; 
2 to 3 percent is made into other salable products 
(table 23). 

Virtually all benzene produced at coke plants is 
made to meet definite established specifications 
and is used in the chemical industry. Production 
of these principal commercial grades, which are 
classified as specification grades, is shown in 
table 24. The production of motor benzene 
dropped to a small figure in recent years. In the 
10-year period under review the highest output of 
motor benzene occurred in 1949, when almost 21 
million gallons was produced at coke plants. The 
cutback in the Government synthetic rubber 
program and a slump in business conditions that 
year reduced requirements for specification grades, 
and some coke-plant operators had to make Motor 
grade in order to sell their benzene. This condi- 
tion lasted only a short time, because the synthetic 
rubber plants were reactivated in 1950 and out- 
break of war in Korea increased benzene require- 
ments sharply, and coke ovens could not meet 
demands for benzene. Consequently, benzene- 
producing facilities were constructed at petroleum 
refineries, and increasing quantities of specification 
grades of benzene were made from crude-petroleum 
fractions. Table 25 shows the production of 
benzene by coke-plant operators, tar distillers, 
and petroleum refiners during the past 10 years. 
The production of benzene by tar distillers fluc- 
tuated widely because most benzene made at these 
plants is derived from imported material. The 
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quantity of crude benzene imported during the 
period under review was governed by demand or 
requirements of pure benzene by the chemical 
industry and varied widely. Production of ben- 
zene at coke plants showed a slight increase, while 
output at petroleum refineries went from less than 
a million gallons to more than 116 million by 1957, 
which equaled 35 percent of all specification grades 
of benzene in the United States. In the 10-year 
period the proportion of benzene made at coke 
plants to total United States production dropped 
from 92 to 54 percent in 1957. 

In recent years and particularly since 1954, an 
increasing proportion of benzene imported into 
this country has been pure which does not require 
further refining orupgrading. Thispure benzene, 
therefore, is not included in the statistics published 
by the United States Tariff Commission on ben- 
zene produced by tar distillers. These statistics 
include only benzene made by refining or upgrad- 
ing imported crude benzene or light oil. Although 
the Tariff Commission’s data are accurate and 
represent all commercial benzene produced in the 
United States, they do not represent the total 
available supply. In an attempt to determine the 
approximate supply of benzene in the United 
States for the period under review, the authors 
have prepared table 26 based on data previously 
published by various governmental agencies. 
Data on benzene produced at coke plants were ob- 
tained from statistics published by the Bureau of 
Mines and for petroleum refiners from data pub- 
lished by the United States Tariff Commission. 
For production by tar distillers, an average of 
1953-54 data published by the Chemical and 
Rubber Division, Business and Defense Services 
Administration, was used to estimate the approx- 
imate production of commercial benzene from 
domestic crude material. ‘The approximate sup- 
ply of pure benzene from imported crude was 
estimated at 90 percent of the total imports as 
published by the Bureau of the Census, U.S. 
Department of Commerce. Although the fig- 
ures in table 26 on available supply may not be 
precise for each year, they are believed to be 
accurate enough to indicate trends. 

Although no significant new uses were developed 
for benzene for the years under review, benzene 
requirements for some major uses markedly in- 
creased. The American Coke and Coal Chemicals 
Institute in recent years has prepared annual 
estimates on consumption of benzene by uses. 
Table 27 shows these estimates. Although these 
figures were only estimates, they agree closely 
with data obtained in special surveys by the 
Business and Defense Services Administration, 
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U.S. Department of Commerce, in 1950-51 and TasiE 20.—Coke-oven crude light oil produced, 
in 1953-54. These figures are ‘considered accu- refined, and derived products obtained, <n gallons 
rate enough to indicate trends in the major 
markets. 

Production data on coke-oven toluene, by 
grades, are shown in table 24. Coke ovens sup- 


plied only 19 percent of the national output of —1948___.._..._.... 256, 089, 065 208, 551.083 
this chemical in 1957, as the bulk was derived igso27777777777777| 368 bee' gee 213, 746.890 
from petroleum fractions. Xylene, another sol- 1951. ..-.--------- pee oot B00 688 
vent formerly made exclusively from coal carboni- —1953 222222 IZ==2] 205,725,435 237, 100. 301 
zation, now is obtained largely from petroleum Tt Sea ami 1,200, 1 336, 676. 183 
processing. Only 9 percent of the total for the —_1956-------------- US Ee Behe to 


last 5 years was obtained from coal. 


TABLE 21.—Average yield of coke-oven crude light oil per ton of coal carbonized, by States, in gallons 


Ala) Rodi oieseu ue eee seettewcsceresceses 2.80 2.73 2.60 2.46 2.51 2.69 3.56 2.62 2.64 
California.............--..-.--.-.- --.---- eee 8.43 8.25 3.29 8.12 2.80 3.40 3.34 3.87 13.46 
ColomadO. cases cca sedse i eeadeebadeascelcsue 3.13 2.89 8.16 3.38 3.53 8.65 3.64 3.65 
Dingle <2 cece cee toate etn ciee toe aGeee ue 2.43 2.44 32.58 2.65 2.66 2.75 2.76 3.79 .91 
§NGIMNG 2. oe oek cece ee eke eee es 2.30 2.45 2.40 2.31 2.74 2.70 2.23 2.42 2.54 
Maryland Ake SSRs ene esaeaeeannnwneane BZ eeeaeaneaneeanaane 3.92 4.08 3. 32 3. 32 8.20 3. 14 3.45 3.43 3.41 
Massachusetts..........---------2------------ ” ” ” ® 2.98 2.85 2.84 2.74 2. 55 

iChigan=. 22) 2k ce cu ee tess Heeaee 42 61 .47 .67 2.51 2.86 2.80 2.72 2.78 
New Jersey. _..-..---- 22-2 eee ” ” (3) (5) 2.59 3.02 2.87 2.62 2.55 
New °¥ OF a aciesswcatcpu sands coeesde cows ove au .59 . 66 2.80 2.80 3.10 3.06 2.99 3.15 3.16 
ONO a tae i a ete ht ae 2.79 2.82 2.93 2.95 2.93 2.93 2.83 2.85 2.8 
Pennsylvania__._.......---.----------_---- +e 2.97 8.09 3.05 3.03 3.02 3.16 8.21 3.14 3.14 
NM ODNORS08 sconce teeters ees 2.70 2.66 2.59 2.46 2.63 2.90 2.52 2.39 42.77 
TO@REB 222 coe oS ote eee cee ee ceteweeueaes 2.77 2.41 2.56 2.44 2.51 2.75 2.75 2.70 0 
tlio ceed eee Gls cutee awaseucsee 3.78 3.93 3.91 3.54 3.72 8.82 3.68 3.61 

eet. Virginia. coos ee ee teeroeuee 3.02 3.138 8.17 3.05 3.14 3.05 3.02 3.02 3.00 
Connecticut, Kentucky, Missouri, and Wisconsin $2.19 | 1.84] *2.25 |} *2.16 2.43 2.65 2.66 2.56 | 2.20 

POS iech sosu pecans tetes oo oee te wee 2.77 2.81 2.82 2.79 2.90 2. 2.91 2.92 2.94 

At merchant planta._...-.....-------.---.---- 2.20 2.24 2.27 2.21 2.51 2 2.51 2.49 2.46 
At furnace planta..........-.---..------------ 2.87 2.93 2.94 2.91 2.96 8. 2.96 2.98 2.99 

1 Includes Colorado and Utah. 5 Included with Tennessee. 

3 Included with California. * Includes Massachusetts, ar ete and New Jersey. 
§ Included with Posnesucn’ o: mentucky, Missouri, and, Wisconsin. 7 Connecticut, Missouri, and Wisconsin. 
4 Includes Kentucky and 
TABLE 22.—Light-oil derivatives produced at oven-coke plants, in gallons 
Year 

1048 ook eect cco scesanese 8,061, 571 
1940 occ ce ee cte ce ees 7,123.73 
TOGO} se oe ee ei eee 6, 818, 081 
5 (1,9 en ele ann Ce aS Lee No 6, 920, 644 
1068 oo ex eee ce weu en 6, 188, 900 
1006-352 5c ios ee Bose es eee 177. 592, 765 6, 007 , 487 
1004 en ee ee eG 139, 437, 786 4,073, 737 
MOG occa e ee eee ee 174. 220, 342 6,344,981 
1066 oo eee ee ected 174,426,023 238, 6, 400, 330 
1067 wecdcccuwoeecewaneceerwecs 179, 252, 295 37, 985,093 8, 115, 066 


1 Included with “Other light-oil derivatives’’ to avoid disclosing individual company figures. 
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TABLE 23.—Yteld of light-otl products from refining crude light oil at oven-coke plants, in percent 


Xyl aonths, 
yiene, na 
Year l crude and 
Motor refin 

Cy ee Pe ee ere 3.7 61.7 11.7 3.0 2.4 3.3 85.8 
1940202 io coche tesc cece 9.5 55.6 12.5 3.8 2:3 3.2 86.4 
17 a ie Aa eR PED 3.2 63.1 12.5 3.3 2:5 2:8 87.4 
BOSE ices tee ete 1.9 63.9 12.7 3.4 2:2 2:6 86.7 
VOGQ. 2520s ae cece essere cock: 2 65.4 12.9 3.4 2:0 2.4 86.3 
aa Ss i ate 4 63.7 12.9 3.6 2:2 2:3 85.0 
(aes ae eR ines 1.4 59.6 14.8 4.3 2:0 1.7 83.3 
VOBB occ. eos eee 14 62.0 13.6 4.0 2:0 1.8 83.8 
OB6 ee ee 4 63.0 13.5 3.7 2:1 1.9 84.6 
TOSI coo neo s eco ce as 6 61.9 13.1 3.7 2:3 2:8 84.3 

TABLE 24.—Benzene and toluene produced at oven-coke plants, by grades, in gallons 

Year 

1948 ico ete us 103,356, 300 22,899,700 | 5,280,800 
10405 co cee otatee 91,717,800 20, 808, 6,317,200 
195062 ouese akc sosce 110, 114, 300 22'108,600 | 7,785,800 
i) eae aeons 123,315, 700 24,772,600 | 8,689,700 
1 aa ea REI 03: 21,342,000 | 7,613,400 
MOBS Soe cccecc tees teceee 26,834,400 | 8,330,500 
C7 eee rena Se 24,718,800 | 7,775,600 
Te aa RS a te 80,037,900 | 8, 167,500 
1956: cod odecoc ceeect a: ;893, 000 29,673,600 | 7,664,500 
1957 yee eco ce 79,421, 900 1 30,716,800 | 7,268,300 


3 Withheld to avoid disclosing individual com figures. 
2 Combined with “Industrial pure or 2° C.”’ to avoid disclosing individual company figures. 


TABLE 25.—Production of benzene (excluding Motor grade), in thousand gallons ! 


From coke-oven operations 


Year 


Produced 
Quantity 


S088 coco csase ca gecear 8.1 7,028 91.9 149, 124 
1949. cece cees cue cee. 7.9 5,823 92.1 122, 796 
i eee 11.6 14, 763 83.0 160, 957 
1 eee eee 22.7 45,422 65.0 171,024 
» (| > See eee 24.3 37,489 61.6 152, 850 
196332 cccccesscsnsese ss 11.8 19, 224 65.1 172,405 
1964 5 coc eccceesenes cs 9.9 18,344 54.8 131, 857 
10562 2s ote cceceeese 11.3 24,948 56.6 168,750 
1966 25 oo seca cece 15.0 84,698 51.8 173,420 
1967 once cece sce acsee- 10.9 24,787 54.1 171,044 


Year 
1046 occ teecescecs tes Q 
1060 6 oc cece ceecesncecas ‘ 
1980: co cccaceccceseceecs 5.4 
1O6) on cece asecceus 12.3 
i: eae secetpeoae st 
1986c 2 sccccdccccsceeeda 35.8 
IQOS . 5 ode ccccccccancu ce 82.1 
1066 os Soc e eccecaaces 83.2 
1967 2 oe cose eee 85.0 
1 U.8. Tariff Commission. : ® Includes some material uced from petroleum. 
® Includes bensene made from imported crude light oil. 4 Included with bensene from tar distilleries. 
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TABLE 26.—Estimated supply of specification grades of benzene (excluding Motor grade), in thousand gallons 


1948 1949 1950 1951! 1952 1953 1954 1957 
Production from domestic crude 
ma : 
By coke-oven operators !_......-- 149,999 | 122,741 | 154,466 | 172,849 | 155,114 | 177,593 | 189,438 174,426 | 179,252 
By tar distillers ?_........------- 13,192 10,517 16, 880 16, 880 16,880 19,351 14, 408 16, 880 16. 8) 
By petroleum refiners ®_.......-- (4) (4) 10, 129 32,672 35,518 63,043 91,912 111,613 | 116, 184 
163,191 | 133,258 | 181,475 | 222,301 | 207,512 | 259,987 | 245,758 302,919 | 312.316 
Imports of pure benzene and Produc- 
tion from imported crudes §......-.- 2,073 2,624 20,961 60, 604 39, 368 18, 534 11,006 62, 590 419,79] 
TOM: sec cc cs ween oasis Seeewe 165,264 | 135,882 | 202,436 | 282,905 | 246,880 | 278,521 | 256,764 365,509 | 362.107 
1 Bureau of Mines. ; « Included with tar distillers 
3 1948-49 U.S. Tariff Commission; 1950-57 estimated from data pub- 5 Official import statistics published by the Bureau of the Census, U.S. 
lished by the Chemical and Rubber Division, Business and Defense Department of Commerce, do not differentiate between crude and 
Services Administration, U.S. Department of Commerce. pure benzene. Pure benzene equivalent of imports is estimated at 
?U.S. Tariff Commission. 90 percent. 


TABLE 27.—Estimated consumption of commercial benzene (excluding Motor grade), by uscs, in thousand 


gallons } 
Use 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 

Stvren@s 0c). sore Oe ae eos 46,000 47,500 66, 000 86, 000 85,000 97,500 86,000 | 124,000 | 141,000 | 142.900 
Phenol (synthetic)_.......-------.-- 37,500 28, 500 40,000 50,000 43, 000 48, 500 54,000 65,000 68, 000 70,0") 
Detergents (Dodecy! benzene)_..__-.- 7,000 10,000 10, 000 17,000 15, 500 22,000 28,000 29,000 36,000 | 34,00) 
Synthetic fibers.....2.22.2.2..--2--- 18, 000 18, 000 20, 000 25,000 25,000 25,000 25, 000 25,000 30, 000 30, thy) 
Antlin@22220 ele etohous be eie ss 11, 500 9,000 12,000 15,000 12,000 14,000 12,000 16,000 16,000 14,69 
UO ai 3 cae Sena eee ek aad 2,000 3,500 7,500 10,000 9,500 8,000 ; 12,500 13,500 12,009 
Di- and Mono-chlorobenzene_.-_-_..._- 10, 500 7,500 10,000 11,000 11,000 11.000 9,000 Q, 10,000 9, 0ON 
Maleic anhydride... -.....-..-------- 2,000 1,000 3,000 5,000 , 000 4,500 G6, 7, 7,000 7,009 
Benzene hexachloride___..._.__.--_-- 1,500 2,000 6,000 9,500 7,000 4,500 6,000 4,500 6, 500 3.500 
Diphenyls_..--....-..-.------------ 3,000 3,000 3,000 4,000 4,000 4,000 4,000 4,500 4,500 4,500 
Nitrobenzene_.......2..--------- eee 4,000 3,000 4,000 4,000 000 3,000 1,000 2,000 2,000 2,000 
Miscellaneous.......--.------------ 14,000 10, 000 15, 000 15, 000 15, 000 15,000 15,000 15, 20, 000 20, 000 
PxXP0rte cn oedeec ec So See beet oe Seek 700 1,300 1,300 200 1, 200 6,400 2,500 2,700 2,700 

Totele esd cee bee ees 158,700 | 144,300 | 197,800 | 251,800 | 236,200 | 258,200 | 261,900 | 317,000 | 357,200 | 350,700 


1 American Coke and Coal Chemicals Institute. 
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COKE-OVEN AMMONIA 


Ammonia at coke plants is recovered in two 
forms: (1) an aqueous solution known as ammonia 
liquor and (2) a crystalline solid such as ammo- 
nium sulfate and diammonium phosphate. Ta- 
bles 28-30 show production and yield of ammonia 
products at coke plants for the period under re- 
view. The proportion of ammonia recovered as 
ammonia liquor declined from 10 percent of the 
total ammonia production in 1948 to less than 
7 percent in 1957. The reason for this decline is 
that most coke plants that have closed since the 
end of World War II made liquor, whereas coke 
plants, which have increased their carbonizing 
capacities (furnace plants), make ammonium sul- 
fate. Diammonium phosphate, a new agricul- 
tural fertilizer utilizing coke-oven ammonia, was 
made for the first time on a commercial basis by 
a coke plant in 1955. In 1957, approximately 
4 percent of the United States total coke-oven 
ammonia was converted into diammonium phos- 
phate at 3 coke-oven plants. 

Although chemical nitrogen was first produced 
in the United States by carbonizing coal, coke 
ovens supplied less than 7 percent of our national 
output in 1957 (table 31). Most ammonia used 
in industry and agriculture is made by synthetic 
processes which were first introduced in the United 
States in the early 1920’s. The spectacular rise 
in synthetic ammonia output since that time has 


influenced prices of various nitrogen products, 
including coke-oven ammonium sulfate. Up to 
1920, the price of nitrogen in ammonium sulfate 
and other nitrogen products followed the price set 
for nitrogen in sodium nitrate largely imported 
from Chile. Table 32 presents a comparison of 
wholesale prices on certain nitrogenous products 
for 1948-57. A 20-pound unit of nitrogen is 
taken as a basis for comparison and shows that 
anhydrous ammonia has had a much lower selling 
price than any of the other products. 


TABLE 28.—Production of coke-oven ammonia, in 


net tons 
Produced as— 
Total Sulfate Liquor (NHs content) 
Year ammonia 

Percent of Percent of 

Quantity | production | Quantity | production 
1948_| 238,903 830, 682 89.6 24,753 10.4 
1949_} 217,854 756, 807 89.6 22,749 10.4 
1950_| 237,622 831,016 90.2 23,386 9.8 
1951 256,451 898, 263 90.3 24,878 9.7 
1952 228, 922 802,412 90.4 22, 9.6 
1953_| 268,760 946, 133 90.8 24,847 9.2 
1954.| 228,225 822,818 92.9 16, 103 7.1 
1955_| 260,606 | !981,326 93.8 16,621 6.2 
1956.| 251,303 | !906,218 93.0 17,680 7.0 
1957.| 261,339 | !946,458 93.4 17,342 6.6 


1 Includes ammonium thiocyanate and diammonium phosphate. 


TABLE 29.—Average yield of coke-oven ammonium sulfate or equivalent per ton of coal carbonized, by States, 


in pounds 
State 1948 1949 1950 1951 1952 1953 1954 19551 1956: | 1957: 
Ale DAMIR 2 foe 5556s Pe ee Sheet ete 22.93 23.45 22.75 22.97 21.76 21.88 | 23.94 22.34 21.98 | 22. 
Cahlormi@.2.2.0c4 nccce acct ods eee ce eee use 26.94 26.55 25.84 26.34 25.20 23.30 23. 23.87 20.86 | 221.75 
Colorado as ets ie Mere tn Sais 2 eae ta pions Sore 21.32 22.46 22.35 21.66 22.97 22.40 20.48 22.78 21.48 (8) 
WN0I6 22 eee oe ae ee ee eee eeu ee cede s cece 18.52 18.96 19.05 18.51 19.66 18.83 20.97 19.49 19.39 18.76 
TAL Oi a a reg er cece hes 16.25 16.53 16.67 16.40 16.47 17.40 17.16 15.32 .-40 15.67 
IMGTYIBNd 222 ote eee ee ee eee Sees 20.69 20.71 20.79 20.33 20.14 20.10 | 20. 21.23 21.24 20.06 
Massachusetts. 2.22 200t2.0ess ee -seescscc nc ee 14.90 17.35 18.19 17.73 18.74 18.63 20.94 20.23 19.99 17.22 
MMichigant ooo Sat oe te ie 19.64 19.19 19.16 18.77 18.55 18.74 19.85 19.76 17.18 18.39 
Minnes0te 23. sci eee pe ceest eee cece 16.05 16.66 17.08 17.52 17.44 18.87 18.30 16.95 14.58 16. 59 
INGW JOTSCY 65s co ec ee eo 18.40 19.75 19.29 19.05 18. 58 18.56 19.63 19.38 23 (9 
OWN OPM tc seh ote 26 oh rate a ae ae 18.73 20.06 19.47 19.44 20.25 22.66 24.04 22.71 22.27 22.90 
ODIO one ee coe occ dounes Sek to atateeeowa 17.67 18.94 18.31 19.28 19.75 19.58 20. 56 18.74 17.98 18.38 
Pennsylvania___........---.--------------.--- 20.96 21.03 20.92 20.73 20. 62 20.71 21.81 21.21 20.60 20.75 
Tennessee.._.._.-.---------- eee eee 21.37 20. 55 20. 24 21.73 19.80 20.60 23.90 21. 21.21 | §19.49 
WONG 22202 55ccc6cedect owiehe sSwutiic tous cccues 21.76 22.60 | 21.46 21.35 21.23 19. 87 23.43 23.42 22.02 
Withee tee ee een ee che eo cae eee 25.90 25. 82 25.90 22.86 25.03 25.30 27.20 26.15 25.47 8 
Weat Virginia_____..... 2-2-2222 21.37 21.97 20.65 20.61 20.76 20.73 21.52 20.30 19.38 20.03 
habeas tg Kentucky, Missouri, and Wisconsin.| 7 18.47 | 719.08 20.40 19.31 18.29 17.35 18.81 18.27 17.58 (‘) 
TOA oe soe os ee eS oe see ete 19. 52 20.08 19.89 19.82 19.92 20.09 21.09 | 20.06 19. 28 10. 56 
At merchant planta__..__.........-..._......- 18. 87 20.00 20.16 20.11 20.51 20.18 21.37 19.72 18.89 19.30 
At furnace plants...........--..-.---------- ee 19.67 20.10 19.83 19.76 19.80 | 20.08 } 21.06 20.10 19.33 19.590 


3 oan small quantity of diammonium phosphate and ammonium 


3 reoalndes Colorado and Utah. 
3 Included with California. 
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4 Withheld to avoid disclosing individual company figures. 
§ Includes Kentucky and Texas. 

* Included with Tennessee. 

7 Includes Rhode Island. 
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TABLE 30.—C'oke-oven ammonia produced by merchant and furnace plants, in net tons 
Merchant plants 
Year NE 
8 
Sulfate Liquor equivalent 

1048: Seco seca ee coe ueseeees 97,575 16,810 41,465 
104 Ben oe aces eee eee tee 95, 5,412 40, 136 

19902 e cata goreotesctacseswe 100, 441 14,706 & 
WS) cecil ce eunekcsueensesackes 111,077 15, 788 44,424 
1962 sacs en iva cesa cua ceseseuce 101,042 13, 889 39, 938 
1958 2 eet Ae ee eS , 042 14,129 36,955 

W094 Sobek boreceovssckeecseecess 63,045 10,315 26, 
1990 wseseu cee Sol cede Secu eee es 165,149 38,964 30,759 
1996. c cuvEscvuuieawonauneeeecus 161,267 14,450 30, 245 
1907 ose ce ce eee eee 163,055 13,442 27,120 


1 Includes ammonium thiocyanate. 
3 Includes diammonium phoephate. 


TABLE 31.—Production of chemical nitrogen, by 
sources, tn net tons 


From From Percent 
Year coke synthetic Total from 
ovens plants! coke ovens 
1948_..-.-.._- 196, 498 896,349 1,092, 847 18.0 
1949_.--...2.- 79, 185 1,064,362 1,243, 547 14.4 
1960.....-...- 195, 1, 287,681 1,483, 125 13.2 
a 210,931 1, 461,643 1,672, 574 12.6 
1952.........- 88, 288 1, 687, 1,876, 152 10.0 
1953.......... 221,055 1,881,703 2,102, 758 10.5 
1954.......... 187,715 2,250, 753 2,438, y ae 
1955.......... 221,751 2,674,440 2,806,191 7.7 
1986.......... ; 2,778, 703 2,985, 6.9 
1957.......-.. 214,951 23,062,228 | 8,267,179 6.6 


2 Bureau of the Census, U.S. Department of Commerce, Facts for 


iof'Prellminary Estimate, 
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TABLE 32.—Wholesale prices per unit (20 pounds) 
of nitrogen at producing plants or ports, in bulk 
carlots, by kinds of material } 


Sodium | Ammonium 


nitrate * sulfate * Urea * 
$2.86 $2.03 $2. 56 $1.80 
3.15 2.20 2.82 2.01 
3.00 1.95 2.26 3.02 
3.16 1.97 2.90 2.93 
3.34 2.09 3.11 3.08 
3.22 2.15 2.94 3.18 
3.04 2.10 2.75 3.30 
2.98 2.12 2.75 2.60 
2.93 1.80 2.75 2.25 
2.84 1.56 2.75 2.31 
1 1948-52, from U.S. Department of culture Statistical Bull. 191; 
1953-57, calculated from quotations in Oil, Paint, and Drug Reporter, 
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